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I. INTRODUCTION
Assessing the equilibrium levels of exchange rates is an important responsibility of macroeconomic policymakers. Exchange rates have a major influence on the prices faced by consumers and producers throughout the world, and the consequences of substantial misalignments can be extremely costly. The currency crises experienced by a number of emerging-market economies over the past decade testify to the large output contractions and extensive economic hardship that can be suffered when exchange rates become badly misaligned and subsequently change abruptly. Moreover, there is reasonably strong evidence that the alignment of exchange rates has a critical influence on the rate of growth of per capita output in low income countries. 2 Economists have developed a number methodologies for assessing equilibrium exchange rates. Each methodology involves conceptual simplifications and/or imprecise estimates of key parameters; and different methodologies sometimes generate markedly different quantitative estimates of equilibrium exchange rates. This makes it difficult to place much confidence in estimates derived from any single methodology on its own. By the same token, it suggests that, ideally, policymakers should inform their judgments through the application of several different methodologies. This paper describes six different approaches that economists have used to estimate equilibrium exchange rates in recent years and discusses their pros and cons. The taxonomy of approaches distinguishes between purchasing power parity (addressed in Section II), purchasing power parity adjusted for Balassa-Samuelson and Penn effects (Section III), two variants of the macroeconomic balance framework (Section IV), assessments of the competitiveness of the tradable goods sector (Section V), assessments based on estimated exchange rate equations (Section VI), and assessments based on general equilibrium models (Section VII).
3 Four of the methodologies are illustrated using 2006 data for the United States (Section VIII), which is a particularly interesting case because of the dollar's importance and because the different methodologies generate a wide dispersion of assessments for the U.S. currency.
Which of the many approaches should be emphasized when assessing whether exchange rates are badly misaligned (Section IX)? The answer depends on the purpose of the assessment exercise and the resources available. Given its core responsibility for monitoring whether countries' policies are consistent with a code of conduct that is conducive to external stability and the smooth functioning of the international monetary system, the International Monetary Fund conducts regular assessment exercises that are currently applied to a group of 27 countries 4 and informed by at least three of the methodologies, including the two variants 4 of the macroeconomic balance framework and an estimated exchange rate equation. 5 The IMF has invested considerable resources in building and estimating versions of these frameworks that are conducive to globally-consistent multilateral assessments and that reflect both theoretical priors and state-of-the-art data analysis. 6 But how should national policymakers choose among approaches if they are primarily interested in assessing their own exchange rates and have limited resources to devote to assessment exercises? One way to narrow the field is to consider the approaches that seem most relevant for predicting when exchange rates have become unsustainable. Turning the question in that manner, and looking to the currency crisis literature for guidance, suggests that two of the approaches-the external sustainability variant of the macroeconomic balance framework, and assessments of the competitiveness of the tradable goods sector-warrant particular attention. These two approaches also focus directly on factors that bear importantly on the prospects for economic growth. Another somewhat-related way to narrow the field is to ask the question: Which approaches point to developments that policymakers and the general public would be most likely to consider persuasive rationales for exchange rate realignment or other policy adjustments? Again, the macroeconomic balance approach and assessments of the health of the tradable goods sector would appear to be at the top of the list.
Before addressing the specific approaches, it is useful to provide two general perspectives on how economists have chosen to frame the concept of exchange rate equilibrium. First, most assessment exercises have been cast in terms of multilateral real exchange rates-i.e., weighted averages of bilateral real exchange rates, where real exchange rates are constructed as nominal exchange rates multiplied by ratios of national price levels. The focus on real exchange rates is consistent with perceptions that it is generally appealing-both conceptually and empirically-to model economic behavior in terms of relative price levels rather than absolute price levels. The emphasis on multilateral exchange rates recognizes that countries have multiple trading partners and is consistent with the practice of measuring and analyzing a country's external balance primarily in terms of its overall trade or current account balance, rather than focusing on its bilateral balances with individual trading partners.
The second general perspective concerns the time horizon to which the concept of equilibrium applies. Economists have achieved very limited success in predicting how exchange rates will move from month to month or quarter to quarter. In a pair of pathbreaking econometric studies conducted in the early 1980s, Meese and Rogoff (1983a, 1983b) demonstrated that economists' state-of-the-art models of exchange rate behavior could not significantly outpredict a random walk or the forward exchange rate at horizons of up to 12 months, even when the models were given the benefit of ex post (realized) data on their explanatory variables. Moreover, numerous attempts to overturn that result have had very limited success.
7 By contrast, Meese and Rogoff also found (and others have since verified) that at horizons of a few years or more, forward exchange rates and random walk models generate significantly less accurate forecasts than the types of macroeconomic variables that economists tend to focus on when trying to explain the behavior of exchange rates or assess the "equilibrium levels" toward which exchange rates are likely to gravitate. Accordingly, in most applications of the approaches considered in this paper, equilibrium is viewed as a medium-run concept.
II. THE PURCHASING POWER PARITY APPROACH
In assessing the level of a real exchange rate, a common first step is to compare the prevailing level with some historical average. Such comparisons often presume that real exchange rates should remain relatively constant over time, or that nominal exchange rates should move in line with ratios of national price levels, consistent with the purchasing power parity (PPP) hypothesis (Box 1).
The term "purchasing power parity" was coined by the Swedish economist Gustav Cassel in 1918. Economists at the time faced the issue of suggesting appropriate levels for nominal exchange rates following the abandonment of gold parities at the outset of the First World War and several years in which countries had experienced widely different rates of inflation. Cassel hypothesized that "free movement of merchandise and a somewhat comprehensive trade" would result in parity between the purchasing powers of the moneys of different countries, as indicated by national price levels.
8 This was not a new theory. The perception that nominal exchange rates are related to national price levels has been traced at least as far back as the sixteenth century, where its genesis was linked to the development of the quantity theory of money by Spanish economists, who received inspiration from observing the effects on money supplies, price levels, and exchange rates of large inflows of gold from newlydiscovered America.
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Empirical support for the PPP hypothesis can be seen in Figure 1 , which replicates a chart from Flood and Taylor (1996) . The plots are constructed from annual average data on the nominal exchange rates of 21 industrial country currencies against the U.S. dollar for the period 1974-2006, along with corresponding consumer price indices. Percentage changes in Box 1. The Purchasing Power Parity Hypothesis PPP theory has two main variants. The absolute PPP hypothesis states that the exchange rate between the currencies of two countries should equal the ratio of the price levels of the two countries. Specifically,
where S is the nominal exchange rate measured in units of foreign currency per unit of domestic currency, P is the domestic price level, and P * is the foreign price level. The relative PPP hypothesis states that the exchange rate should bear a constant proportionate relationship to the ratio of national price levels: in particular,
where k is a constant parameter. l/ Either variant implies a constant real exchange rate
Note also that the logarithmic transformations of (1.1) and (1.2) have the form
where s, p, p * are the logarithms of S, P, P * and c = log(k) = 0 under absolute PPP. Under either variant of PPP, a change in the ratio of price levels implies an equiproportionate change in the nominal exchange rate, such that ∆s = ∆p * -∆p (1.5) 1/ Because data on aggregate price levels are generally indexed to base years that may differ across countries, tests of the empirical validity of PPP generally focus on the relative PPP hypothesis.
nominal exchange rates are measured along the horizontal axes and percentage changes in ratios of corresponding CPIs along the vertical axes. The top-left panel plots 672 changes over one-year intervals (32 for each of 21 countries); the top-right panel shows 84 changes over non-overlapping eight-year intervals; and so forth. The convergence of the scatter plots toward the diagonal 45 degree lines as the time interval is lengthened-which amounts to mean reversion in real exchange rates-provides very strong support for PPP as a long-run hypothesis, at least for the industrial countries over the past three decades.
It is tempting to interpret the gravitational tendency conveyed by Figure 1 as strong support for the simple methodology of defining the equilibrium levels of real exchange rates as their historical average levels over moderately long periods of time. But that begs the question of why economists have felt compelled to develop other approaches for estimating equilibrium exchange rates.
The answer comes from recognizing, first, that replacing the CPIs used to generate Figure 1 with other measures of national price or cost levels-such as wholesale price indices, unit labor cost measures, GDP deflators, or export price indices-would not change the general impression conveyed by the scatter plots and, second, that applying the PPP methodology Note: Based on Flood and Taylor (1996) . The plots are constructed from annual average data on the nominal exchange rates of 21 industrial country currencies versus the U.S. dollar, along with corresponding ratios of consumer price indices, for the period . Changes in exchange rates are measured along the horizontal axes; changes in CPIs (relative to the U.S. CPI) along the vertical axes. The first panel plots 672 one-year changes (32 for each country); the second plots 84 nonoverlapping eight-year changes (at annual rates) corresponding to the periods 1974-1982, 1982-1990, 1990-1998, 1998-2006 ; and so forth.
Source: IMF, World Economic Outlook. with different choices of price or cost indices can yield very different estimates of equilibrium exchange rates. Indeed, one of the most famous and disastrous applications of the PPP approach-the analysis that guided the British return to the gold standard in April 1925-involved an unfortunate or misguided choice between two different sets of PPP calculations. As of early 1925, the nominal exchange rate of the pound was close to its prewar parities against the U.S. dollar and gold, and data on British and American wholesale prices suggested that the ratio of national price levels had changed by only two or three percent since the prewar period. Application of the PPP methodology using wholesale price indices thus supported a return to gold at the prewar parity-the choice that was ultimately made by Winston Churchill, then Chancellor of the Exchequer. By contrast, the PPP methodology had also led John Maynard Keynes to testify to a parliamentary committee that the pound would be 12 percent overvalued at that parity, based on a comparison of British and American retail prices. 10 Churchill had consulted with Keynes, but either was not persuaded that British workers would have to accept large real wage cuts or misunderstood or underrated the consequences for unemployment and industrial strife.
1-year intervals
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It can be argued, in retrospect, that sound economic analysis pointed clearly to the better choice, and that Churchill's mistake was that he failed to listen to sensible economists. Indeed, soon after the April 1925 decision, in an essay castigating Churchill's advisors, Keynes emphasized that the prevailing wholesale price indices were "made up ... at least two-thirds from the raw materials of international commerce, the prices of which necessarily adjust themselves to the exchanges ... [I] ndex numbers of the cost of living, of the level of wages, and of the prices of our manufactured exports ... are a much better rough-and-ready guide."
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Even so, it is not always easy to identify the best choice among several different PPP-based estimates of equilibrium exchange rates. Consider, for example, the hypothetical question of what conversion rate would have been most appropriate if the United Kingdom had been scheduled to adopt the euro at the end of 2000. Figure 2 13 uses the PPP methodology to generate a wide range of answers based on the history of real exchange rates between the pound and the deutschemark. Each of the five panels shows a different measure of the real 10 Moggridge (1972) . 11 Descriptions of the disastrous consequences include the allegation that the erosion of British competitiveness and the difficulties of tightening British monetary policy to stem the associated outflow of gold induced the United States to keep monetary policy easier than it would otherwise have been during the second half of 1927 and unintentionally contributed to the boom and bust on Wall Street; see Yeager (1976, p. 336). exchange rate-constructed, alternatively, with GDP deflators and indices of consumer prices, producer prices, export prices, and unit labor costs. In addition, the two bold horizontal lines in each panel correspond to two different assumptions about the equilibrium level of the real exchange rate-the average level over the preceding 30 years, and the average level over the preceding 10 years. The combination of five different real exchange rate measures and two different assumptions about equilibrium real exchange rates results in ten different estimates of how much the pound was misaligned against the deutschemark (hence the euro) at the end of 2000. All ten estimates suggest that the pound was overvalued (or the euro excessively weak), which would have provided some useful guidance for policymakers; but the estimates range from around 10 percent to more than 40 percent. Sensible economists might have found good reasons to rule out some of the ten choices and perhaps thereby to narrow the range, but the PPP methodology alone would not have served as a satisfactory framework for choosing a conversion rate. 
III. PPP ADJUSTED FOR THE BALASSA-SAMUELSON AND PENN EFFECTS
An important modification of the PPP approach has come from the observation that the prices of nontradable goods and services, relative to prices of tradables, tend to be lower in low-income countries than in high-income countries. Confirmation of this empirical regularity, which Samuelson (1994) has coined "the Penn effect," emerged from attempts to make quantitative cross-country comparisons of standards of living in a series of projects sponsored by the United Nations and other international organizations. These studies, known as the International Comparisons Program (ICP) and spearheaded to a large extent by economists from the University of Pennsylvania, 14 have established that the methodology of comparing living standards by using market exchange rates to convert national accounts data into a common currency unit generally understates the living standards of low-income countries relative to those of high-income countries.
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A widely-cited explanation for the Penn effect, generally associated with Balassa (1964) and Samuelson (1964) , conjectures that the tendency for the relative price of nontradables to be higher in high income countries comes from a tendency for productivity in the tradable goods sector to rise faster than productivity in the nontradables sector as economies develop and real incomes grow. 16 Given competitive pressures within countries for workers with similar skills to receive similar wages in the two sectors, relatively rapid productivity growth in the tradables sector, other things equal, would tend to push up the relative cost of production in the nontradables sector and, hence, the relative price of nontradables.
In addition to suggesting an explaination for the Penn effect, the Balassa-Samuelson hypothesis-when combined with the assumption that the prices of tradable goods, converted into a common currency unit, are similar across countries-suggests a tendency for real exchange rates constructed from aggregate national price indices (i.e., indices that reflect the prices of both tradables and nontradables) to appreciate over time for relatively fast growing countries and depreciate for relatively slow growing countries (Box 2).
The Balassa-Samuelson hypothesis and its implication for exchange rates focus on the associations between growth over time in national output per capita, the relative levels of per Substitution of (2.1) and (2.2) into (2.3) implies
Now consider the Balassa-Samuelson hypothesis, which conjectures that relatively fast growing countries experience relatively rapid productivity growth in the tradables sector accompanied by relatively large increases in the ratio of nontradables prices to tradables prices. Under this hypothesis, if country A grows faster than country B-and under the assumptions that S * T T P /P remains constant and that any difference between α and β has second-order effects-the value of R will increase over time, implying a real appreciation of currency A.
capita outputs in the tradable and nontradable sectors, the relative prices of tradables and nontradables, and the real exchange rate. Several studies have investigated these associations using time series data for OECD countries and Asia-Pacific economies. 17 These studies have found strong associations between relative productivity levels and the relative prices of tradables and nontradables; and other things equal, changes in the relative prices of tradables and nontradables give rise to systematic changes in real exchange rates when real exchange rates are constructed using indices of the aggregate prices of tradables and nontradables. 18 Nevertheless, except for a subset of the transition countries, 19 the time series data challenge the notion that relatively rapid economic growth generally gives rise to real exchange rate appreciation, suggesting that if productivity growth in the tradables sector is indeed relatively rapid, the implications for exchange rates are often counterbalanced over time by other developments. For example, as Isard and Symansky (1996) document, among the seven Asian economies that grew more rapidly than Japan over the period 1973-1992, only Korea and Taiwan experienced significant real appreciations while Indonesia, Malaysia, and Thailand experienced substantial depreciations and Hong Kong and Singapore very small appreciations.
The weak link in the Balassa-Samuelson hypothesis, as applied to real exchange rates, is the assumption that the relative prices of tradable-goods across countries remain relatively constant over time. Indeed, the data show substantial cumulative changes over time in the relative prices of tradable goods across countries when prices are measured at the sectoral level (e.g, when the price of tradable goods is assumed to correspond to an index of prices for the manufacturing sector).
20 One likely part of the explanation is that the composition of tradable goods production tends to change over time; as countries develop, their production activities tend to shift toward more sophisticated technologies and higher quality products. Another likely part of the explanation comes from changes in the relative prices of different categories of tradable goods interacting with differences across countries in the weights of the different goods in the price indices of different countries. And a third possibility is that tradable goods prices in different countries are impacted differently by changes over time in the costs of "goods arbitrage," reflecting changes in transportation (or distribution) costs or the liberalization of trade restrictions.
Although the time series data cast doubt on the validity of the Balassa-Samuelson hypothesis as applied to real exchange rates, cross-section data provide evidence of a strong systematic association between real exchange rates and GDP per capita. This can be seen in Figure 3 , which is based on ICP data for 2003. 21 The latter evidence is appropriately regarded as a straightforward implication of the Penn effect, independently of whether the BalassaSamuelson hypothesis is a valid explanation of that empirical regularity. Some economists have interpreted the cross-section regression as an equilibrium relationship between real exchange rates and relative levels of GDP per capita. 22 This is a convenient assumption for research that requires measures of over-or undervaluation, which can then be constructed from the regression residuals. In addition, the slope of the regression line, together with the regression residuals (as measures of intial disequilibrium), can be used to inform judgments about how much real appreciation a country can expect to experience over time, conditional on the projected growth of its (relative) per capita GDP. 22 For example, Frankel (2006) , Rajan and Subramanian (2006) , and Johnson, Ostry, and Subramanian (2007) . 
IV. THE MACROECONOMIC BALANCE FRAMEWORK
The macroeconomic balance (MB) framework focuses on the requirements for achieving internal and external balance simultaneously. Its origins have been traced back to Nurkse (1945) and Metzler (1951) , with pathbreaking contributions from Meade (1951) and Swan (1963) , who put the simultaneous balance paradigm on center stage in open economy macroeconomics. Policy analysis based on the MB framework-here defined as the application of the simultaneous balance framework to the assessment of exchange ratesdates back at least to the mid-1960s, when it was employed at the IMF to assess the appropriate size of the prospective devaluation of the British pound.
The MB framework has three basic components: an identity with the current account balance on one side; an estimate of the equilibrium value of the terms on the other side of the identity, which typically are assumed to be independent of the real exchange rate; and a relationship between the current account, the real exchange rate, and the levels of the domestic and foreign output gaps. Until the mid-1990s, applications of the MB framework, as refined by IMF economists 23 and given prominence by Williamson (1985) , were typically based on the balance of payments identity between the current account position (CUR) and the net flow of private and official capital (CAP):
(1)
These applications tended to make assumptions about "normal" or "target" or "underlying" levels of net capital flows, which were implicitly associated with positions of internal balance and served as estimates of the equilibrium value of CAP. More recent applications of the MB framework have shifted orientation to the national income accounting identity that links the current account position to the excess of domestic saving (S) over domestic investment (I):
As elaborated below, two different approaches have been used for estimating equilibrium values for S-I.
In applying the MB framework, it is useful to define the concept of the underlying current account position (UCUR) as the value of CUR that would be observed at the prevailing real exchange rate if all countries were operating at full employment or potential output (internal balance) and if the effects of past exchange rate changes had been completely realized. This is the appropriate concept of the medium-run current account position associated with the prevailing real exchange rate-a concept that adjusts for the business cycle and recognizes 23 Artus (1978) , Artus and Knight (1984) . 24 The relevant measure of CUR depends on the choice of identity. In particular, remittances (transfers) and payments and receipts for factor services are treated differently in the balance of payments accounts and national income accounts.
that the effects of changes in the exchange rate on the volumes and values of imports and exports generally take some time to materialize fully.
Figure 4 25 provides a summary picture of the MB framework. The negatively-sloped line depicts a reduced-form relationship between the underlying current account and the real exchange rate, where an increase in the real exchange rate, measured along the vertical axis, corresponds to an appreciation of the domestic currency. Real appreciation generally leads to a decline in the value of exports and an increase in the value of imports, implying a decline in the current account-hence, the negative slope. The bold vertical line represents the equilibrium level of S-I, which is here assumed to be independent of the real exchange rate.
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In general, the positions of both the UCUR line and the S-I line will depend on the values of a number of explanatory variables not shown in the diagram. 
S-I
The intersection of the UCUR and S-I lines determines the equilibrium value of the real exchange rate (R*). The calculation of R* starts from estimates of (i) the underlying current account position (UCUR 1 ) associated with the prevailing value of the real exchange rate (R 1 ) and (ii) the gap between the equilibrium level of S-I and UCUR 1 . The slope of the UCUR line is then used to estimate how much R would have to change to close the gap, other things equal.
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Estimation of the UCUR balance requires a model of the current account. Many countries have developed such models. The most appealing specifications and calibrations tend to be country-specific, reflecting factors such as country size and the composition of exports and imports. For that reason it would not be attractive to use a common model specification for all countries, which is recognized in applications at the IMF. 28 For purposes of illustration, however, it may be helpful to consider a skeletal model and how it would be used to estimate the UCUR position.
Box 3 describes the calculation of UCUR based on a streamlined model of net exports-i.e., the current account as defined in the national income accounts. Imports (M) depend on the current level of domestic economic activity (Y), where activity is typically measured by GDP, as well as on the history of the real exchange rate (R) extending back several calendar quarters. (It typically takes at least one to two years-represented in the Box as n calendar quarters-for exchange rate changes to have their full effects on the volumes of imports and exports.) Exports (X) depend symmetrically on a trade-weighted average of foreign economic activity and the history of real exchange rates. And from the given specifications of the import and export equations, it is straightforward to calculate the underlying levels of imports M) ( , exports X), ( and the current account (net exports) as the levels that would prevail at the full-employment or potential-output levels of domestic and foreign activity if the effects of past exchange rate changes had been completely realized-i.e., if at least n calendar quarters had elapsed since the real exchange rate reached its prevailing level.
Estimation of the equilibrium S-I position poses a greater challenge than estimation of the UCUR balance. Two approaches have been taken. One relies on econometric estimates of the relationship between the S-I balance and a list of relevant explanatory variables; the equilibrium S-I position is calculated from the estimated relationship based on assumptions about the equilibrium values of the explanatory variables. The second approach starts from an assumption about the equilibrium stock and composition of net foreign assets (liabilities) 27 Because an n-country world has only n-1 independent exchange rates, it is not possible to conduct the exercise depicted in Figure 4 independently for each country without imposing a mathematical requirement for global consistency. A general procedure for adjusting the individual country calculations to produce a set of globally consistent calculations is described by Faruqee (1998) . When the sum across countries of the estimated underlying current account positions is within a few percent of the sum of the estimated equilibrium S-I levels, the required adjustments are generally quite small. 28 The multilateral assessment exercises conducted by the IMF take estimates of UCUR from the medium-term projections that are generated in the World Economic Outlook (WEO) exercise under the assumptions that output gaps close and real exchange rates remain unchanged. The WEO exercise iterates to obtain approximate global consistency, and the current account projections are based on different models for different countries, reflecting area department views on the most appropriate specification and calibration for each country. and defines the equilibrium S-I position as the balance of the associated investment income flows and capital gains and losses.
Box 3. A Simple Model of the Underlying Current Account Balance
A common skeletal framework for modeling the current account and its underlying position is Appendix II uses a calibrated variant of this skeletal model, as adapted from Bayoumi and Faruqee (1998) , to estimate the UCUR position for the United States. In general, however, it is preferable to use a more elaborated empirically-estimated model of a country's current account when such a model is available.
The first approach was spearheaded by Debelle and Faruqee (1996) using panel data for the industrial countries and focusing, primarily, on how economy-wide S-I balances were affected by stage of development (i.e., output per capita), demographics (i.e, dependency ratios), and structural fiscal positions. Subsequent studies have extended the approach to larger groups of countries and longer lists of explanatory variables. 29 Although Debelle and Faruqee found a number of the candidate explanatory variables to be statistically significant, the fitted values that emerged from their regressions tended primarily to reflect the estimated country-specific constant terms, implying that calculations of equilibrium S-I positions based on their regressions closely approximated the historical average values of S-I over the sample period. This was not a very satisfactory basis for assessing exchange rates-except perhaps for the major industrial countries-since it seems heroic to assume that historical average S-I balances represent equilibrium positions for countries that have been undergoing, or are expected to undergo, rapid growth and extensive structural change. The problem has been reasonably well addressed, however, in subsequent research reported in IMF (2006), which accounts for much of the variation in S-I balances with little reliance on country-specific constant terms.
The second approach to estimating equilibrium S-I positions can also be problematic because it requires heroic assumptions about equilibrium stocks of net foreign assets or liabilities (along with assumptions about equilibrium real interest rates and equity yields). That said, and as discussed further below, the MB framework can serve as a useful tool for assessing the sustainability of the prevailing (or projected) net foreign liability position, which does not require any assumptions about equilibrium levels. Such applications of the MB framework are also referred to as the External Sustainability Approach. 30 For countries with moderate to large net foreign liability positions, this approach may provide a useful methodology for assessing whether exchange rates are badly misaligned; see Appendix I.
Although the MB approach involves some strong simplifying assumptions, it would not be valid to conclude that it treats the exchange rate as driven primarily by current account flows, or that the approach is hard to reconcile with the fact that most foreign exchange transactions are associated with capital flows. The MB methodology is based on an accounting framework that imposes an identity between the current account and either the capital account or the S-I balance. Moreover, the focus of MB analysis is on the factors that determine exchange rates over the medium run, rather than on the capital flows that are often perceived to drive exchange rates in the short run; and both approaches to modeling the equilibrium S-I balance emphasize factors that determine net capital flows over the medium run.
A more valid concern is that the MB approach may not be very helpful for countries that have bright prospects for economic growth and are attracting large volumes of capital inflows mirrored by large current account deficits. In such cases, an assessment of whether 29 See, for example, Chinn and Prasad (2003) and IMF (2006) . 30 See IMF (2006) . the exchange rate is badly misaligned requires considerable judgment that takes into account, among other things, the degree to which the capital inflows are supporting productive investments and conducive to a shift over time in the current account position.
It may be helpful to illustrate the key ingredients and assumptions involved in using the MB framework by working through a specific application. This is done in Section VIII below.
V. ASSESSMENTS OF THE COMPETITIVENESS OF THE TRADABLE GOODS SECTOR
The MB framework focuses on a country's current account position and embodies a concept of equilibrium that takes an economy-wide perspective. Another approach is to look more narrowly at the performance of the tradable goods sector of the economy and ask how well it is competing at the prevailing real exchange rate.
There are different ways to define the tradable goods sector and different ways to assess its competitiveness, as illustrated in Section VIII below. Ideally, the assessments should focus on a range of indicators, exploiting whatever relevant data are available. Many countries generate data on the performance of the manufacturing sector, which is often taken to represent the tradable goods sector. Commonly-used indicators of competitiveness include measures of profitability, trends in export volumes or shares of world exports, and trends in import penetration ratios.
Where direct data on profit rates are not available, profitability can sometimes be inferred from data on unit labor costs and value-added deflators, as illustrated by Lipschitz and McDonald (1992) . Their analysis of Italy's international competitiveness, based on trends in sectoral data on unit labor costs and prices, emphasizes that the impression one gets from simply looking at trends in real exchange rates can sometimes be badly misleading. In particular, their study notes that despite the substantial real appreciation of the Italian lira against the Deutschemark between 1979 and 1988, the ratio of unit labor costs to price (value-added deflator) in Italian manufacturing fell relative to the corresponding ratio in Germany, suggesting that Italy's tradable goods sector gained competitiveness over that period relative to German manufacturers.
VI. ASSESSMENTS BASED ON ESTIMATED EXCHANGE RATE EQUATIONS
The decade that followed the breakdown of the Bretton Woods System in 1971 gave rise to "a 'heroic age' of exchange rate theory" 31 and to many econometric estimates of reducedform exchange rate equations. International economists engaged in a spirited competition to explain the observed behavior of exchange rates, focusing on three different structural frameworks for modeling them-flexible price monetary models, sticky-price monetary models, and the portfolio balance framework.
32 Many empirical efforts generated 31 Krugman (1993, p. 6) .
32 See Isard (1995) and Frankel and Rose (1995) for surveys.
statistically-significant coefficients with theoretically-correct signs as well as impressive insample goodness-of-fit statistics. The heroic age ended after Meese and Rogoff (1983a, 1983b) conducted an extensive set of carefully-designed tests using state-of-the-art versions of the range of structural models and found that none of the structural models could outperform a random walk in predicting exchange rates between the major industrial currencies out-of-sample at horizons of up to one year.
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As noted earlier, numerous attempts to overturn the Meese-Rogoff results have achieved only limited success. Moreover, as emphasized by Flood and Rose (1999) , the short-run volatility of the exchange rate far exceeds the volatility of the macroeconomic fundamentals that economists have suggested as explanatory variables, implying that economists should not hope to achieve much success in attempting to explain the short-run behavior of exchange rates in terms of fundamentals alone. 34 Such findings, however, pertain only to the explanatory power of reduced-form exchange rate models at short horizons. As is true of the PPP hypothesis, reduced-form models (many of which nest the PPP hypothesis) may have much greater validity at medium-run and long-run horizons.
Advances in econometric methodology since the early 1980s-in particular, the introduction of the concept of cointegration by Granger (1981) and Engel and Granger (1987) and the subsequent development of time series econometrics-have provided new techniques for seeking to empirically estimate the long-run relationship between exchange rates and other economic fundamentals. This has led Faruqee (1995) and others to develop models that focus simultaneously on long-run equilibrium conditions for both asset stocks and current account flows (more generally, national income account flows) in the spirit of Mussa (1984) . 35 These studies embody PPP not as a time-invariant level of the long-run real exchange rate, but rather as a fixed steady-state condition in which the equilibrium level of the real exchange rate is viewed to depend on the steady-state levels of various fundamental determinants. Faruqee's empirical work found that the multilateral real exchange rate for the United States was linked, over the long run, to the U.S. net foreign asset position and the rate of U.S. productivity growth (relative to that in other major industrial countries). It also showed that various measures of productivity growth in Japan shared a long-run relationship with Japan's real exchange rate.
At the stage of empirical implementation, this approach to exchange rate modeling typically involves the estimation of single-equation reduced-form error-correction specifications.
36 For 33 Engel, Mark, and West (2007) argue that out-of-sample fit is too harsh a criterion for exchange rate models. Rogoff (2007) provides a rejoinder.
34 Rogoff (1999) provides concise perspectives. The short-run volatility of equity prices also far exceeds the volatility of relevant fundamentals.
35 Faruqee (1995) considered a world with two countries engaging in trade in two distinct goods and one financial asset-a continuous-time version of the stock-flow consistent framework described by Mussa (1984) . 36 Some studies have estimated vector-equation models.
modelers who adhere to the approach described by Mussa (1984) and Faruqee (1995) , the reduced-form specification is derived by requiring long-run saving-investment equilibrium to be consistent with an equilibrium net foreign asset (NFA) position, and by combining the long-run condition on the saving-investment balance (which equals the current account) with a model relating the time path of the current account-and hence the change in the NFA position-to the timepath of the real exchange rate. This framework suggests looking for a long-run (cointegrating) relationship between the real exchange rate, the net foreign asset position, and variables that the influence the level of the current account associated with a given level of the real exchange rate. For example, the long-run exchange rate equation reported in IMF (2006) includes as explanatory variables the net foreign asset position (as a ratio to the average of exports and imports), the difference between productivity (output per worker) in the tradables and nontradables sectors relative to trading partners, a measure of the commodity terms of trade (based on country-specific weights), the level of government consumption (as a ratio to GDP), a trade restriction index, and a measure of the extent of price controls (the share of administered prices in the CPI basket).
Exchange rate regressions are widely used in exchange rate modeling by many central banks and market participants. When properly specified and estimated, they represent the state-ofthe-art approach to data analysis and can serve as useful benchmarks for assessing the relationships between the exchange rate and relevant explanatory variables. Moreover, to the extent that they nest the PPP hypothesis, they can be viewed as the most general price-based approach to exchange rate assessment, which provides an important complement to the two variants of the quantity-based macroeconomic balance approach.
Neeedless to say, the value of this approach for informing judgments about equilibrium exchange rates depends on how well the regression results conform to theoretical priors about variables that ought to have significant explanatory power, as well as on whether the estimated coefficients on those variables are consistent with prior beliefs about their signs and approximate magnitudes. And while the current generation of estimated exchange rate equations has more solid conceptual underpinnings than the equations estimated in the 1970s and early 1980s, the use of regressions to generate estimates of the equilibrium values of exchange rates requires assumptions about the equilibrium values of the explanatory variables, which for some variables-in particular, the net foreign asset position-are subject to considerable uncertainty.
VII. ASSESSMENTS BASED ON GENERAL EQUILIBRIUM MODELS
In principle, estimates of equilibrium exchange rates derived from general equilibrium models are preferable to estimates generated under other approaches. Unlike reduced-form regressions and the partial equilibrium models embedded in the macroeconomic balance framework, general equilibrium models provide a more complete representation of macroeconomic behavior, impose important accounting identities, and generate solutions (forecasts) for endogenous variables that are consistent with those identities. In practice, however, complete macroeconomic models are only available for a limited number of countries. Moreover, many of the macroeconomic models that are available have been designed for purposes of short-term forecasting and do not have carefully specified long-run properties, which limits their appropriateness for analyzing the long-run relationships between the exchange rate and other economic fundamentals.
Although few in number, those simulation studies that have looked at the behavior of exchange rates through the lens of well-specified general equilibrium models provide important perspectives about the limitations of other approaches and the inherent imprecision and ambiguity of any estimates of equilibrium exchange rates. 37 One obvious perspective is that the solution (forecast) paths for exchange rates and other endogenous variables are conditional on the forecasts for exogenous variables and the calibrations of many parameters. A related perspective is that the solution paths can also depend importantly on various assumed "shocks" that are imposed to insure that the model is capable of replicating the observed initial positions and recent historical behavior of key macroeconomic variables.
38 A third perspective is that the time paths of future exchange rates can be quite sensitive to assumptions about the persistence of the shocks that are assumed to have occurred in the past, and similarly, to the nature of any future shocks that influence the transition to long-run equilibrium. These perspectives underscore that no approach to assessing equilibrium exchange rates-general equilibrium or otherwise-can generate precise estimates of equilibrium levels without making many explicit or hidden assumptions.
VIII. CASE STUDY: THE UNITED STATES
The previous sections have reviewed a number of different methodologies for assessing equilibrium exchange rates and emphasized that each involves conceptual simplifications and/or imprecision about key parameters. To emphasize the imprecise nature of the process, however, is not to deny the importance of the exercise and the usefulness of drawing on the different available methodologies in coming to judgments about equilibrium exchange rates.
This section illustrates four of the approaches by applying them to data for the United States. The choice of country reflects both the widespread attention that the value of the U.S. dollar has received and convenient access to data on the U.S. tradable goods sector. The exercise illustrates that different methodologies can sometimes lead to very different assessments, although the U.S. case appears to be unusual in that regard. 39 For purposes of comparability, each of the approaches is applied to assessing the alignment of the dollar during 2006.
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The purchasing power parity approach can be applied to the data shown in Figure 5 , which plots annual average values of both the IMF's CPI-based real effective exchange rate index and the CPI-based "broad index" constructed by the U.S. Federal Reserve Board. It can be seen that the 2006 level was not much different than either the average for the previous 26 years or the average for the 8-year period of relative stability that preceded the major post-1995 appreciation. Thus, the PPP approach suggests that the U.S. dollar was reasonably well aligned in 2006.
The PPP approach adjusted for the Penn effect also seems to suggest that the dollar was reasonably well aligned in 2006. Recall Figure 3 , which is based on cross-section data for Various assessments of the profit and export performance of the U.S tradable goods sector also suggest that the dollar was reasonably well aligned in 2006. Figure 6 plots quarterly data on unit labor costs and prices for the nonfinancial corporate sector. It can be seen that the ratio of unit labor cost to price in 2006 was below its average level over the period 1995-2005, suggesting a healthy profit picture. Much the same impression is provided by Figure 7 , which presents data on profit rates in the U.S. manufacturing sector. Although the substantial appreciation of the dollar through 2002 eroded profit rates on durable goods manufactures, which are generally regarded as more tradable than nondurables, by 2006 the profitability of durables manufacturing was back around the levels experienced during the second half of the 1990s. Similarly, while the strong dollar appreciation through 2002 contributed to a decline in goods exports as a share of GDP, by 2006 the exports/GDP ratio was back up to the levels of the late 1990s (Figure 8 ).
framework calibrated to the United States, see Obstfeld and Rogoff (2005) ; their framework and perspectives are summarized at the end of this section. By contrast, the macroeconomic balance (MB) framework paints a very different picture. Figure 9 shows the U.S. current account position as a share of GDP. The current account deficit was nearly 5.8 percent of GDP in 2006, and under the assumption that it takes no more than two years to observe the full effects of exchange rate changes on trade volumes, the simple model described in Appendix II suggests that the underlying current account (UCUR) was 5.7 percent of GDP. 41 Alternatively, with slower effects on trade volumese.g., if only half of the effects of the 13 percent depreciation since 2002 had been realized in 2006--the estimated UCUR deficit would have been 4.3 percent of GDP. These estimated deficits are some 2.3 to 3.7 percent of GDP larger than the average current account deficit over the previous three decades, which might be regarded as a rough approximation to the equilibrium S-I position derived from the regression approach. 42 A current account disequilibrium of this magnitude would suggest, according to the simple model described in Appendix II, that the real effective exchange rate of the dollar was overvalued in 2006 by at least 25 percent.
The alternative approach to applying the MB framework is to compare UCUR with the net payment flows required to sustain the prevailing net foreign liability (NFL) position. Figure  10 shows that the U.S. NFL position reached nearly 25 percent of GDP in 2002. It subsequently declined to 17 percent of GDP in 2006, partly because the valuation effects of dollar depreciation outweighed the ongoing effects of large U.S. current account deficits. In the absence of further dollar depreciation, the NFL position would be projected to start increasing again at an annual rate of several percentage points of GDP.
In most cases, countries with positive NFL positions need to generate current account surpluses (i.e., positive net export balances) to stabilize these positions. This is not necessarily the case for the United States, however, which has been able to issue liabilities to nonresidents that offer a much lower average rate of return than it earns on its foreign assets-at least according to official data.
A ballpark estimate of the NFL-stabilizing level of the S-I balance can be derived using the following formula (analogous to those derived in Appendix I)
where FL/Y = liabilities to foreigners as a ratio to GDP FA/Y = claims on foreigners as a ratio to GDP 41 As noted in Appendix II, the small difference between UCUR and CUR reflects the fact that the average real exchange rate in 2006 was only 2 percent below its 2004 average while the domestic and foreign output gaps were very small. 42 As noted in Section IV, when equilibrium S-I balances are based on the fitted values of regression models that include country-specific constant terms-as distinct from the preferred approach reported in IMF (2006)-the estimated equilibrium positions tend to closely reflect average current account balances over the historical sample period. 1970 1973 1976 1979 1982 1985 1988 1991 1994 1997 2000 2003 2006 12 1980 1982 1984 1986 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 -0.28 Together, the above formula and numbers suggest that the level of the S-I balance required to stabilize the NFL/Y ratio in 2006 was a deficit of roughly 2.3 percent of GDP-some 2 to 3.4 percentage points smaller than the estimates of the UCUR deficit. Thus, this approach to applying the macroeconomic balance framework suggests that the dollar was overvalued in 2006 by at least 20 percent.
It may be noted that the impressions conveyed by the macroeconomic balance framework are somewhat analogous to perspectives provided by Obstfeld and Rogoff (2005) , who develop an analysis based on a small general equilibrium model that distinguishes between tradable and nontradable goods. The Obstfeld-Rogoff (OR) approach does not take a stand on the equilibrium levels of either the S-I balance or the real exchange rate. Instead, it focuses on various plausible types of "shocks" to domestic or foreign saving or productivity that might play a role in reducing the U.S. current account deficit. Each of these shocks has effects, inter alia, on both the current account and the real exchange rate of the dollar, and the OR model provides quantitative perspectives on how much dollar depreciation might accompany a reduction of the U.S. current account deficit under the various shocks. Writing in November 2005, OR concluded that: "Notwithstanding ... [various] qualifications, and given the depreciation that has already occurred in the last couple of years, it still seems quite conservative to suppose that the trade weighted dollar needs to depreciate at least another 20-25% as the current account rebalances."
IX. WHICH ASSESSMENT METHODOLOGIES DESERVE THE MOST WEIGHT?
What should be concluded from the different assessments of the U.S. dollar? Should the suggestions of the macroeconomic balance approach (along with the parallel OR focus on current account adjustment) be dismissed because three other approaches suggest that the dollar was reasonably well-aligned in 2006? Would our judgment be the same if the macroeconomic balance approach suggested that the dollar was well aligned but the purchasing power parity approaches (adjusted and unadjusted) suggested otherwise? Would we feel more confident or less confident in our judgment if the macroeconomic balance assessments were ambiguous but an assessment based on an estimated exchange rate equation suggested that the dollar was considerably overvalued?
In general, the criteria that are most appealing for assessing the exchange rate of an individual country may not be the most appealing ones when selecting methodologies for multilateral assessment exercises. In the former case, the primary objective is to judge whether the prevailing level of the exchange rate is likely to lead to major problems for the individual country, such as a currency crisis or economic stagnation. Multilateral assessment exercises also seek to identify prospective difficulties for individual countries, but a broader objective is to assess whether countries' policies-and particularly the policies of large countries-are consistent with a code of conduct for contributing to external stability and the smooth functioning of the international monetary system. This section focuses on criteria that seem relevant to the choice of methodologies for individual country assessments. 44 It starts by posing the questions: Which approaches for assessing misalignment draw support from theoretical models for predicting currency crises in emerging market countries? And which approaches draw support from what we think we know about factors that are important for economic growth? It then sifts the alternatives in a different way by asking: Which approaches point to situations that policymakers and the general public would be most likely to regard as serious problems and persuasive rationales for either exchange rate realignment or other policy adjustments?
Currency crisis models address the types of factors that can give rise to speculative attacks on a fixed exchange rate regime. The academic literature is often divided into two generations of models. First generation models, launched from seminal contributions by Krugman (1979) and Flood and Garber (1984) , focus on a country's holdings of foreign exchange reserves. These models treat macroeconomic policies as exogenous and generally link currency crises to the inflationary consequences of either large fiscal deficits or rapid monetary growth. Rapid inflation (relative to trading partners) with a fixed nominal exchange rate leads to real appreciation, resulting in growing current account deficits that drain the country's foreign exchange reserves. Market participants anticipate that the country will run out of reserves and be forced to devalue; and with one-sided forward-looking expectations, the speculative attack may come well before the country runs out of reserves.
In contrast to first generation models-where currency crises arise because market participants anticipate that countries will lose their ability or financial capacity to defend a fixed exchange rate-second generation models emphasize that speculative attacks can also occur when there are doubts about a country's willingness or political capacity to defend its currency. The latter models, widely associated with an early contribution by Obstfeld (1994) , were inspired by the 1992 speculative attacks on the European Exchange Rate Mechanism (ERM). The build-up to that crisis started with the unification of Germany in 1990, which had major fiscal consequences that led the Bundesbank to raise interest rates. The rise in German interest rates, in combination with obligations to defend fixed exchange rates against the Deutschemark, forced parallel interest rate increases in other ERM countries. This contributed to high unemployment rates in Europe, and in the run-up to the 1992 crisis the tight monetary policies required to sustain the ERM were losing public support. Thus, in a June 1992 referendum, Denmark voted against participating in the next step toward a European common currency area; and in August, public opinion polls began to suggest that a French referendum scheduled for late September might also generate a "no" vote. Such "news" led to doubts not only about the fate of plans for the common currency area, but also about the viability of existing exchange rate parities among the ERM currencies. In particular, it contributed to a growing sense that-despite having access to the financing facilities of the ERM and, hence, having the ability to mobilize very large volumes of foreign exchange in defense of their currencies-the governments of some ERM countries might succumb to political pressures. This translated into growing expectations that some countries would either devalue their currencies within the ERM or withdraw from the ERM, adopt more stimulative monetary policies, and let their currencies depreciate. Consequently, prudential market participants became more concerned to cover long positions in currencies that were vulnerable to depreciation (but would not appreciate), speculators saw the potential to profit from opening short positions in those currencies, and the process snowballed as rising market tensions made prudent investors increasingly concerned about the need for defensive cover and speculators increasingly optimistic about the prospect for profit.
Currency crisis models took on new dimensions following the Asian crises in 1997-98. In particular, models of currency crises began to reflect economists' growing awareness of the vulnerabilities associated with mismatches between the currency compositions of a country's financial assets and liabilities, and between the maturities of those assets and liabilities. Although this led some economists to refer to a third generation of models, the main contribution of the new models was to illustrate that balance sheet mismatches add to the vulnerabilities that macroeconomic imbalances create. The new models did not alter the perspective that currency crises are triggered by doubts about either a country's ability (financial capacity) to sustain a fixed exchange rate or its willingness (political capacity) to do so.
The currency crisis literature provides one source of guidance when judging the relative merits of different approaches for assessing equilibrium exchange rates. To the extent that the large welfare losses associated with currency crises are regarded as the main potential costs of overvaluation in advanced and emerging market countries, it would seem appropriate to pay particular attention to assessment methodologies that focus on a country's ability or willingness to resist a depreciation of its currency. 45 This suggests that relatively large weights should be given to the external sustainability variant of macroeconomic balance assessments, and to assessments of the health of the tradable goods sector. The macroeconomic balance framework, when used to assess whether a country's underlying current account balance can sustain its prevailing net foreign liability position, is directly focused on the country's ability (financial capacity) to sustain the prevailing exchange rate. And while none of the methodologies focuses directly on the willingness (political capacity) of countries to sustain their prevailing exchange rates, history suggests that political pressures for import protection and exchange rate market intervention tend to develop and intensify-and can trigger speculative pressures on exchange rates-when the tradable goods sector loses competitiveness.
The same two approaches seem particularly relevant for low income countries. External debt sustainability is one of the prerequisites for sustainable growth, and few (if any) countries have been able to achieve sustained growth without outward-looking policies and a healthy tradable goods sector.
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Another feature of the macroeconomic balance framework and assessments of tradable goods competitiveness is that assessments of overvaluation based on those approaches point directly to developments that policymakers and the public can easily relate to as problematic for macroeconomic performance and justification for either exchange rate realignment or other policy changes. In particular, the concepts of growing external indebtedness and an unhealthy tradable goods sector do not require much explanation, and it is also relatively easy to convey a sense that failure to address such situations is likely to have adverse consequences. By contrast, it is much harder to convey an understanding of regression residuals and simulations of general equilibrium models. This makes it relatively difficult to convince policymakers and the general public that there is an underlying problem when the assessment of overvaluation comes from an estimated exchange rate equation or the application of a general equilibrium model. These views are intended as a guide for prioritizing approaches to exchange rate assessments for countries individually. 47 Top priority has been given to the methodologies that seem best suited for identifying when countries are ripe for currency crises or growth failures-two dire consequences of substantial and prolonged overvaluation. While the consequences of substantial undervaluation may not be as severe as those of overvaluation, they can also be detrimental to macroeconomic prospects, and the same two methodologies are useful for raising warning flags in such cases. Excessive profitability of the tradable goods sector that is not likely to be sustained over the medium run can lead to overinvestment in that sector and underinvestment in nontradables. Similarly, large and prolonged current account surpluses can signal a misallocation of resources from a medium-run perspective, with overinvestment in producing goods for export and underinvestment in producing for the domestic market. For large countries, excessive tradable goods profitability, and/or large and prolonged current account surpluses, can also be a signal that domestic policies are contributing to macroeconomic difficulties in other countries and thereby posing a threat to external stability.
X. CONCLUSIONS
This paper has described six different approaches for estimating equilibrium exchange rates and has applied four of them to data for the United States. It has emphasized that each 46 Johnson, Ostry, and Subramanian (2007) provide recent support for the view that success in sustaining growth depends importantly on the ability of the manufacturing sector to compete internationally. 47 Such prioritization is not meant to discourage policymaking institutions from striving to include carefully specified general equilibrium models and estimated exchange rate equations in their toolkits. Indeed, many economists are uncomfortable with policy conclusions that are not supported by either a carefully specified general equilibrium model or state-of-the-art econometric analysis. methodology involves conceptual simplifications and/or imprecise estimates of key parameters, and it has illustrated that different methodologies sometimes generate markedly different quantitative estimates of equilibrium exchange rates. These facts suggest that the assessment of equilibrium exchange rates requires considerable judgment, and that policymakers, ideally, should inform their judgments through the application of several different methodologies.
Although the mandates of some policy institutions (the IMF in particular) make it important for them to invest considerable resources in developing different methodologies for exchange rate assessment-with emphasis on global consistency and attention to the different types of perspectives that different methodologies provide-other interested parties (including national policymaking agencies) may not be in a position to devote extensive resources to assessment exercises. How should such parties prioritize the different approaches? It can be argued, in principle, that judgments about the relative merits of the different approaches should be based on tests of their abilities to explain the equilibrating tendencies of exchange rates out-of-sample, after allowing for unexpected changes in exogenous variables. In practice, however, such tests would be difficult to conduct. Accordingly, this paper has suggested other criteria that may be appealing for prioritizing among methodologies, starting from the presumption that a major part of the rationale for estimating equilibrium exchange rates-particularly in applications that focus on countries individually-is to judge whether prevailing exchange rates are likely to lead to serious macroeconomic difficulties, other things equal.
In suggesting ways to prioritize, the paper has noted that relevant perspectives can be found in the currency crisis literature, in accepted wisdom on the factors contributing to economic growth, and by focusing on the challenge of being persuasive to policymakers and the general public. From those perspectives, the paper has argued that:
• Insofar as currency crises can give rise to very large welfare losses, emphasis should be given to methodologies that address a country's ability (financial capacity) or willingness (political capacity) to sustain the level of its exchange rate and resist speculative attacks on its currency.
• This suggests that relatively large weights should be placed on the external sustainability variant of the macroeconomic balance approach, which bears on the financial capacity to defend against speculative attacks, and assessments of the competitiveness of the tradable goods sector, which bear on the political capacity.
• These two approaches for assessing exchange rates also focus directly on factors that bear importantly on the outlook for growth in low income countries.
• Furthermore, these approaches have the merit that policymakers and the general public can readily relate to the fact that large and growing external indebtedness and unhealthy tradable goods sectors generally have undesirable consequences. Policymakers are not likely to be easily convinced that the exchange rate is contributing to serious problems if the assessment of substantial overvaluation is based simply on an estimated exchange rate equation or simulation of a general equilibrium model. The case for the two approaches favored here needs to be qualified by emphasizing that it would be dangerous to use any approach mechanically. As noted earlier, for example, the macroeconomic balance approach (including the external sustainability variant) may not be very helpful for countries that have bright prospects for economic growth and are attracting large volumes of capital inflows mirrored by large current account deficits. In such cases, an assessment of whether the prevailing level of the exchange rate is likely to lead to serious macroeconomic difficulties, ceteris paribus, requires considerable judgment that takes into account, among other things, the degree to which the capital inflows are supporting productive investments and a prospective unwinding of current account deficits.
The arguments in favor of two specific approaches should not be interpreted as criticism of other methodologies. Policymaking institutions may find it useful to have more than two assessment methodologies in the toolkits they rely upon for informing their judgments about equilibrium exchange rates. This is particularly the case for institutions engaging in multilateral assessment exercises.
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As a final point, it should be noted-as many policymakers have emphasized--that there is no general answer to the question of what to do when an exchange rate is judged to differ substantially from its equilibrium level. Exchange rate adjustment is not always the best answer or the only part of the answer. Policy advice on the best course of action-whether viewed from a global perspective or the perspective of an individual country's ultimate targets-needs to be framed in the context of an overall assessment of the prevailing macroeconomic situation and the risks to the macroeconomic outlook. Note that this definition of the current account, which is based on the balance of payments identity, includes official transfers and private remittances. In comparing calculations of cur S with an estimate of ucur derived from a model of net exports, it is important to adjust for these transfer payments, particularly when remittances are large.
Appendix II An Estimate of the U.S. Underlying Current Account Position in 2006
Bayoumi and Faruqee (1998) provide a convenient calibrated model for generating a ballpark estimate of the U.S. underlying current account (UCUR) position in 2006. Their reducedform equation for the ratio of the current account to GDP can be written-in somewhat generalized form-as: The β , ψ , δ , λ , and λ * parameters are calibrated to correspond to annual average values of the variables; CUR, Y, M, and X are valued at current prices; and the subscripts on the lagged real exchange rate terms correspond to years. Equation (A2.1) assumes that o δ percent of the effects of exchange rate changes on trade volumes are realized within the current year, another 1 δ percent within the second year, and so forth. Equation (A2.1) generalizes the original Bayoumi-Faruqee (BF) specification by allowing for longer exchange rate lags and by including explicit "passthrough" parameters λ and λ * that can differ from unity. 49 In general, the interpretation and appropriate calibration of the passthrough and elasticity parameters depends on country size and the structure of trade. To the extent that the rest of the world (ROW) is large, it is normally reasonable to assume that the own-currency prices of exports from ROW would not be adjusted in response to an 49 BF set n=2, o (δ , 1 δ , 2 ) δ = (.6, .25, .15), and ( λ , λ * ) = (1, 1). The formulation in (A2.1) makes it possible to explore the implications of lower values of λ and λ * , which are often assumed to be substantially less than one, as well as somewhat slower effects of exchange rate changes on trade volumes. exchange rate change, so that m β can be interpreted as the elasticity of import demand with respect to the domestic currency price of home country imports. Empirical evidence that λ <1 can be reconciled with the assumption that ROW is large by appealing to "distribution costs" (i.e., nontradable inputs that enter the process of shipping goods from producer to consumer). By contrast, because exporters in most countries face substantial competition from producers in ROW, an appreciation of the domestic currency generally leads to supply-side responses as well as a demand-side response. This typically results in a decline in the domesticcurrency price of exports that reflects the responses (elasticities) of both domestic producers and producers and consumers in the ROW, which complicates the interpretation and calibration of x β and λ * .
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While some of the parameters in (A2.1) may be difficult to interpret and calibrate, in other respects the formulation is clear. An appreciation of the real exchange rate is assumed to have its full effects on import and export prices within the same year, lowering the domestic currency value of imports (relative to nominal GDP) in proportion to λ (M/Y), with a positive effect on the current account (other things equal), while also reducing the domesticcurrency value of export receipts (relative to GDP) in proportion to (1-λ * )(X/Y). In addition, an appreciation raises the volume of imports and lowers the volume of exports in proportion to Note that the value of σ is sensitive to the scale of imports and exports relative to GDP (the degree of openness), the "passthrough" effects of exchange rate changes on import and export prices, and the exchange rate elasticities of import and export volumes. The final step is to calculate the value of σ , which is relevant for estimating how much the real exchange rate would need to depreciate, other things equal, to achieve a given improvement in UCUR/Y. Under the variable and parameter values listed above, (A2.5) implies σ = -15.4. Unlike the estimates of UCUR, this calculation is moderately sensitive to the assumed degrees of passthrough into import and export prices. Thus, if λ was lowered from 1.0 to 0.4, consistent with some estimates for the United States, 52 the calculated value of σ would be -13.7; and if λ and λ * were both lowered to 0.4, the calculated value of σ would be -10.8.
